(19)B*EMHffi* (JP) 



02) & Bfl ft If & (a) 



#112003 -238502 
(P2003 - 238502A) 
(43)&W B ¥/£l5¥ 8 £27 0 (2003. 8. 27) 



(51) IntCl. 7 
C 0 7 C 211/57 
211/61 
C0 9K 11/06 

H0 5B 33/14 



6 2 0 
690 



F I 

C 0 7 C 211/57 
211/61 
C0 9K 11/06 

H0 5B 33/14 
mm* *SS* M**«Hfc7 



7-TH*(##) 
3K0 0 7 
4H0 0 6 



6 2 0 
690 



OL (±21 JO «*ICISR< 



<21>fflli#^ 


#S2002-36418(P2002- 


-36418) 


(71) BRA 


000005887 












(22)fflBiB 


¥^14^2^140(2002. 


2. 14) 














F# SOL 




















aw as 










TIH»«l^}lWS?f580-32 H#fc3M* 


















(72)5M&t 












=fHJ&tt^*rfjgff580-32 H#ft'#« 













(54) vsmotm r3>ft^*«fcrn«ft^*fe^rra^ra«*583t*p 



(57) [KM] 

[$&^J£] -jRS; (1) -C*Sn5T5Wk-&*. 

AT, 



>=< Ar 3 
— N 



(I) 



An, Ar 2 , A r 3 *iJ:tfA r 4 ttS**fcW: 
*«|ftOT!J'-^SSraU Aru Ar 2 , Ar 3 *JJ: 
A r 4 <0/>fc < t h-^Km&ti1tti&iW#:<om&% 
#8sKfl:**S«:&U Xk X 2 , X 3 , X4, Xs*JJ: 
tfXef±, *SfJgH\ ^n^Jg^-ifcli- (O) n- 

HUM, 4MS*fcttSltt©T^A'at, fcsv^ttlljfe**: 
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[<NfflFlf*©ffH] 

[ft*«l] -JRA (1) (flSl) T'«§^5T5>{(2 



Ar 2 ' W Ar 4 



10 

An, Ar 2 , A r 3 *3 ±t5A r 4 fitt&Sfcli 
^Mory-zHlrSL, An, Ar 2 , Aujoi 

U Xu X 2 , X 3 . X<, Xs*Si 
tfXefi, **JS^ ^P^VlS^tfcd- (O) n- 

HON, &&tnttmvt<DTfr*A>&. hzwtu&iztc 

B*l«OTJ-^St*L, ntt04fclll**t) 

[1**42] -JR* (1) T?*S*t5T5^ls-&*ltiS 20 
KAru Ari, A r sfcitfA r 4 ©f*k 4>ft<tfc 

1 !E«©T 5 Vft^fc. 
[W**3] -**©«««£, (1) T-jg$;ft,<5 

[»**4] (i) -e*stu5T5v{k-&**fr 30 

*i"5JiaS, iE?L£A*fcS«T?fc33l#£3i2*©*r« 
WHS***. 

[W*55] (1) fS^57?yft^H 

fR *« 3 £ fcli 4 ©v vf ix*»K:|B*o*«m#*3t3B 

**-t"5!t*«3~6©v^-f*b*»K:|B«0*«fWHS* <o 

[^©S&ftfcKW] 
[0 0 0 1] 

[§^©gi-5&flf#i?] *&wtt* Sr&fcrsxb-s- 

[0 0 0 2] 

[&*©KW] T 5 >-ft^*tt#«fe*0«3Sf 



ETfc5£fcj4*«SB3;h/tV5 Appl.Phys.le 
tt. ,51,913 (1987) ] o 
[0 0 0 3] #»«JWSft*^tt£ftft#tSfls£*&-& 

WfllWWKttslH-W:* ifcV~iSc+V@S©E 

#J©««^5l^1-5rt(cJ;i9, «*©£ * 
ft. ftfi) o»*#RriB-C*)5. ::©.fc5fc«M* 
Sr#f3*««JM&#*^tt«*©38ft*^ 
^©!Sffli6S«#*^TV^5. L^Lft^?>, -jR|C % 
*a«#^^(4. WAffi^L^ftif©^ 
j6£*rLT^3. #»«jraft*^©»fttt#«{fr&* 
£^tH§BI-©IE?L©&A*ft£&$i* J: < tf 5 B «JT% 
jE?LffiA*36«fi-i: UT. 4, 4' -If* [N-7* = 
/W-N- (3" -^f;l^7i^) T$y) If7i=/V 
£^5- ttf&%£ftX^Z> [Jpn.J.Appl.Phys. ,2 
7, L269(1988)) . 

[0 0 0 4] ETLttA^miLT, 0!l£ff, 

9, 9-5?7VMrA'-2, 7 -If* (N, N-v?7^ = 
[Witf, 9, 9-^f" 
/W-2, 7-bT.X (N, N-i?7i^7U) 

SrJfl^S- it>S|g£;fc/r^5 (#M¥5-2 5 
4 7 3f&«) . La>L4#6 % :jx&07 5^fc^* 
fciEft&Af^ttlsf t LT^ffl Lfc^T««JM83t*^ 

[0 0 0 5] #||sp8-8 7 1 2 2#&#H:H\ 

^=/kg v &£U^ f/Hi 4 -tert-^fvu- 3 

-Tt^/w^^^/wSt^^^/wXfci^B^^^fcl, 
4-^7^uvf|^(cMLii«Lfcir5, ^©ig» 
**t>+»ftt>©tfH:«i»ofc 0 K^#(eii41mA©£ 

mt««-t?©mBiMt*s i o o ot%mek±bi3mzinx 

V^5^ x 1 0mA-C©S«flE«STf©«i 

»##^li'JSLfct ^6, 2 4 0R#(W£+#ftfc©T?ft 
ft^^ofc 0 mffitftt, ^Stt, BAtt^^fcW^«# 

feint t>, ^©fcJ6, Gmmftmitm 

[0 0 0 6] 
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^±tm7 5^t^^ILfc, SJttt. sa 
[0 0 0 7] 

£*5(cSofc 0 1-*fc>*>, JMSWtt, (1) 
(ft 2) t*«^57?yft^i, 

[0 0 0 8] 




(1) 



[0 0 0 9] K>f, Aru Arj, AralSiffAn 
ttH**fclt*Wfc©ry-/Hi«r*U, An, A 
r 2 , Ars*iJ:trAr4©^4< it— ol4|I**fcH: 
*«ftO»fr*«KK^b**i;fr*L, Xk X 2 , 
Xs, X«, XsfcitfXeli, ^n^JK^S 
Ittt- (O) n-ZS (5£*Ztt, ^n^yJS-7--C«ft 

[ooio] @-jRS; ( l ) -?*3;h,57" $ -y{^m\c so 

fcVTAru Ar 2 , A r sJiitfA r 4 ©1*9, < i 
fc-otfS»&3;fci2*g&©-?-:7?vvS, 

*5<MB*©7 

®-*f©ftlSWK, -jR* (1) TfSSiiST?^ 
ft i fcia-&^5**'>*< i t>— M«E«FU 

®-«* (1) -e««*il6T5^flJ#**-&*f51 40 

(1) t-S^ft57 5Wk^mt5I 

®-*f©««IB]H:, Sfefc, «^^A«SJi^*1-5® 

©t?fc5 0 
[0011] 

[*!Pl©29i©7MM «T, *»WfcHLP»fclMH- so 



5o *»W©T5>'flS'&*HtHRS: (1) (ft 3) T** 
[0 0 12] 




(1) 



[0013] Aru Arz, Arjfeil/An 

tt«ft*fctt*JBft©ry— A'SfcSU Aru A 
ri, Ar 3 :fcJ:tfAr 4©'>ft< i fc-of£g&*fcfi 
**&©«^#^ft**g£SU Xu Xz, 
Xs, X4, Xs*5 J: tfXstt:, *§SIi!H\ ^n^Ml^S 
fctt- (O) n-Z* (StZtt, Anyy^flft 

*fcttl**f) 

[0 0 14] (1) tSJ^l575 

I^T, Aru Ar 2 , A r 3 ft .fctfA r 4 ft, $fSL< 
fcfc, t>L<r±v B&SiLT, Any 

fc $ fix t> £ V ^Xft e ~ 2 0 

©«*a^#*fcffc^*fctt*^*ft 3 ~ 2 0 ©«* 
ISffSltfc!), J:9$?*L<B:, *fi&. fcU< 
tt, ad^^ Mltl~1407/^;^ 
*l~14»7*3*i'I > fc$V^JJ8IHfc6~l 0© 

©T^*/H£, ^*iCl~4©T/W3dr->a, ifcS^fi 

^*»6~i o©Ty-/wST-¥a^fesv^fi^a^$ 

[0 0 15] Aru Ar 2 , ArafcWAri© 

it-oi±K^*fcii*g^©^^#«^7k 

em*fcfi*g^©t°i-=/us, «^*fctt*s 

*«^©7;c^>h^/^ g&3;fcfS*g&©t°l/ 

i5»*L<tt, gj&;£fc«*g&©l 
— 7-7fvw«, I*ifcH3feBI02-t7f^ g 



=A-£, W&mtz\ttW&<D 1 - sr. 
[0 0 16] r rT% S&Si: 7x.=/U 

A-S, tert-yfvVX^cDT/l^A^ ^Vv^S, 7 

W-T^fcitfS Hi An, Ar 2> Arjjo 

i.l$Ar4(DM:fcmb LT(4, 7i=;H, 1 

— 7"7f-/VS, 2— 2-7^/1/*, 2-7> b7-fe=A< 
X, 9-T^h7-fe=^S, 9-7x-^-10-7> 
1, 9-i?7i=/V-10-7>F7t 
=A-S, 1, 8, 9-bV 71=^- 10-7Vh7t 
=yH, 9H-2-7;Utl/=;H, 9, 9-v^^A* 
-9H-77W^"U=yuS N 9, 9-v ! 7i=;l'-9H- 
7/^1^=/^, 9, 9-^y^;U-9H-2-7;l/ 
2-7x^-9, 9-^f/U-9H- 
7-y^U=7VX, 9-7itybU=/H, 10- 
7x=A- 9 -7xty h W=/H, 5-7tt7r= 
/H, e-^^^/I^-S-Tir-T-^^^/WS, 3-7A' 
t7yT^H, 4-7x-^-3-7/^7yf^ 
I, 4- + 7!J=;H, 1-fI/^/WS, 2-t°l/=;^ 

4 - 1- y s?=/ns, 3-tfU5?=/ujfi, 2 -try 

=a-2£, 3-7 7=;H, 2-77=/H, 

2-^=a^ 2 da**, 
yyA-s, 2— oy^-y-yy/wg, 2— o^/f-r 
yy^a, 2 — ^y-r ?^yy^s, 4-^f;>7x 

— yl^, S-^f^xi/H, 2 -^fA<7x=* 

4-xf;l/7x=/VS< 3-if/V7x=/H s 2 
-if;>7x=/>i < 4-n-7ot>7x=;kl v 4 
->fy7'otf/I'7x^S > 2--f V7'pf;V7x=;V 
4-n-7*f;l'7x=/l'S, 4-'f77*f/V7x = 
/Vg, 4-sec-yf-^7ai=^S, 2-sec-y^-/W7 
x=-/H, 4 -tert-7 f ^/I^7^=/I^S, 3-tert-y 
2 -tert-y^/W7^=/WS, 4 - n 
-'<yf;V7x=/l'S, 4 --^ V^sf-fry ^~)V^ 
2-^^yf^7x=;H i 4-tert-^O^yi 
-A'S, 4-n-^->;l'7x=i/H, 4- (2' 

4-n-^;7f-A<:7:£.=/l^ 4- (2' -^A- 
^df-S'AO 4 -tert-^-^^-^7i=/W 

X, 4 - n -7"^/W73i=./^ 4 - n - Kr^7 s 
4-n-x h 77'>7i^i, 4-->?p 
-<yf;U7x=/H > 4 n^vvV-^x.-/^ 
4- (4' 9 u^*i/;V) 7zl=./uMs 4- 

(4' -tert-y^A-v-^n^vvV) 7x.=/W£, 3 
- n ^ xi 2 - v"^ n ^ i/)Vy^ 
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-sum, A-=c=fjv-\--fy=9-)vm, 6-n-y^/v 

-2—fyf-tV^ 4 -tert-yf"^- 1 -f7f/V 
Ik 4-7x=;l/-l-f7f;H, 2, 4-v^^A- 
7x=;H, 3, 5-^f;i'7x=:;uS > 2, 6-5? 
^^71=/^ 2, 4-v?x^7i=;H, 2, 
3, 5- b V ^f/U7x=/H, 2, 3, 
;l/7x=;H, 3, 4, 5 - h V * f;V7x=/H, 
2, 6— /'xf;i'7x=/H, 2, 5-v^fyyntvu 

7x=/VS, 2, 6-^77^7x=;vS 1 2, 4 
10 — i/-tert-y=3-sl/y 2, 5— v'-tert-y 
f;l/7x=/H, 4, 6--^-tert-y^W-2-^f- 
;l/7x=;H, 5 -tert-yf'A'- 2-^f^7i=^ 

4-tert-y^A— 2, 6-v^^f^7x=/H, 
9-tert-y^-l 0-T^Vy±~/^m, 9, 10 
-v?7x=/I'-2-7yb7t=;H > 4-7x=/l/- 
9-7^7^7^1, 3, 4-^7x^-9-7 
/Vi-^^r^i^ 1, 2-i?-tert-y^^T±-f-y 
x=A-S, 

[0 0 1 7] 4-* h*->7x=/H, 3-^h^rv-7 
20 x.=^S, 2-^ h^r->7x=/WS, 4-x^->7x 
3-ih^i/7x-;H, 2-Ji^^->7^ = 
A*. 4-n-7n«->7x=;H ( 3-n-7*o# 
if>7x=/H, 4-^y7*taa<^^7*=A'S, 3- 

^yynsK^-y^^^/vs, 2— f77"p^->7x= 

A-S, 4-n-7F^7x=;H, 4-^77h^ 
7xx/l'S 1 2 -sec-y F*S/7x=/H v 4-n- 
'<>'f/^*v'7x^S 1 4 — f y^yf/^v'7 
x.=A-K, 2 — fV'iyf^t*i'7x=A'S, 4--* 
t'<yfA't!'E->'7x=/H, 2-^^<^^^-^r->y 

30 xx/H, 4 - n -^^rv';l't*v'7x=;l/S, 2- 
(2' -^^/wy>/W^-=3r-» 7x^£ 4-n-^" 
? ^/W^-^r ->7x = A'X, 4-11-7* 'Sfrtt ->7x = 
/WS, 4 — n — Kfv'/l't ;3 E-v'7x=;l'l s 4 — n — T - 
h77WVt*->7x=/l'S > 4-->^ o^dri^/U^-^r 
->7x-/H, 2 -f^ B^*i/;l't*^7x=A'li, 
2-/ h=3r->-l-7-73vVg, 4-yhdr^-l— 7- 
7^A«, 4-n-7h^7-l-77f;H, 5-:= 
f#i/-l-t7f^ 6-^^-2-t7f^ 
X, 6-^h=3rv'-2-7"79 : -/VS x 6-n-7F^ 

40 -2-t7f;H, 6-n-AJf^3fv'-2-t7 
^A-S, 7-* h*5/-2— 7-7^S, 7-n-yh 
^v'-2--7-75 L /l'S, 2-^f;V-4-^t-^f->7x 

f;V-5-^h^7x-;H, 

Jf^xx/H, 2-^ h^^-4-y^V-yxi=^ 

3-^ h*>>-4-^^7a=/PS» 2, 4-v 5 
^ hdrv-7x.=./vS, 2, h^rv-yxi^;^ 
2, 6-^F^f->7x=;H v 3, 4-^ b^->7 
x=;H, 3, 5-^b^->7x=/VS, 3, 5-v> 
so xf-Jfi/?!^!, 3, 5 —V s — n -7*h*->7x= 



(5) 
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V*~>-6-^ Y*l/yzL=.;V^ 3, 4, 
H*$'7:e=/1'£, 4 -y 3L=-;Vy x.~;V^ 3-y*. 
=^7x=;H, 2-7^=/U-7cn=/US, 4- (4' 
-^f^7i=/V) 7i=/H, 4- (3' -;*^/U7 
i=/l-0 yzL=./vm, 4- (4' R>7i=A-) 
y^=.;V^ 4- (4' -n-T'h^f-^x^) 7^ 
=/vS, 2- (2' y^L^/um, 

4- (4' -^BD7i=^) 7i=*I, 3-^/V 
-4-7:n=/I'7:r=/l'S, 3-^b*->-4-7i= 10 
;I/7x=;H > 4-7/^n7x=/H > 
7i=/H, 2-7;Vtn7x=;l'S 1 4-^on7^ 
=/WS, 3-^0071=^1, 2-^pd7x=/V 
S N 4-7"o^7x=^i 1 3-7*B*7x=;H, 2 
-7"o?7i=;H, 4-^oo-l-t7f;H, 4 
-^nt3-2-t7f/H, 6-7*n*-2-t7f/l/ 
X, 2, 3-5?7^tn7x=^S, 2, 5-v>7/l^ 
o7i=/H, 2, 6-> ! 7;^P7x=;l/S, 3, 4 
-^7^0 7^=/^ 3, 5-v?7^to7x^ 

2, a-^^op?!^, 2, 4-^oo7 20 
:x.=/Ug, 2, 5-^oo7x=;H, 3, 4-v^ 
Bn7i=*S, 3, 5-^0071=^1, 2, 5 
-^7*0*71=/^ 2, 4, 6-FP^oo7x= 
2, 4-^^PP-l-t7fM, 1, 6-v 5 
^PP-2-t7f;VS, 2-7/^0-4-^^7 
i^/Vg, 2-7/VtP-5-^f;I/7x=/H, 3- 
7;^n-2-^f;i/7x=/H, 3-7/w^-o-4- 
^^7^=/H, 2-^f/P-4-7/VtP7x=;V 
X, 2-^f;V-5-7/VtP7x=;H, Z-j-f-fr 
-4-7;VtP7x=/H, 2-^PB-4-^f;l/7 so 
i=;H, 2-^PP-4-^f/V7x=.;H, 2-? 
pp-5-^f;u7x=;H, 2-^op-6-^f^ 
7x=/H, 2-^f;i'-3-^oo7x=/H, 2- 
^f;k-3-^PP7x=;H, 2-^^-4-^o 
P7x=;H, 3-^f^-4-^oo7x=/H, 2 
-^DO-4, 6 -v?^f/V7x=/H, 2-^h^-> 
-4-7;VtP7x=;H, 2 -7/U^o - 4 
•>7x=/H, 2-7/^o-4-ih^v'7x=/V 
S, 2-7/1^^-0-6-^ h=5r->7^=/WS, 3-7A- 
^-o — 4— = b^f->7^=/WX, 3-^oo-4-^h 40 
3->7^=./WK, 2-^#->-5-^DP7x=^ 
X, 3-^hif->-6-^PP7x=/VS, 5-7oo 
-2, 4-v^ hdrv-7^=/H^*(f-5^i:^-c-#5 

[0018] -JRS ( 1 ) f*$^75 Wfc&*K*S 
V*T\ An~Ar ( ti, ^WiSf&otti: 
<, Sfc, 'f-'<-C**ftoTV^t)llV\ -asss (1) 
tSSJlSTSyft^HltjS^tAru An, Ar 3 
33 it/ A r<0'>4< i % -o fifths fcl±*tt&©ffi 

^#«^**s£*rt-o so 



[0 0 19] -jR5S (1) ■T?«**i,5T5>'fl:**K:» 
V^T, Xi, X 2 , X 3 , X4, Xsfeit/Xeii*^-?-, 
^o^^JS^Sfctt- (O) n-zm WfZtt, ^o 

©T/l^/U*, fc5^f4E&*fci4*S&©T JJ -/WK 
£*L, nttOS-fcttl ^L, 9SL<tt, 

^P^flFf-SfcHt- (O) n-ZS (st* 

16 ©Eft. #iftSfcH«tt©TA'>***, *>5W41t 

n i4 0* fete 1 £SL, i«9&SL<(i, ** 

JK*» AB^^Sfctt- (O) n-ZS (xt^Z 

©Eft, »«E*fcH*ROTA'*A'li» feSV^S** 
ttt*l»OR*lt6~l 2®7!)-^3£tSL s n 14 
0 3= fctt 1 Sr*"f) £g L, £ fc L < IS, **® 

«tt©TA«¥^aE, K«t6-io©K*aassKs 

[0 0 2 0] ffi, Xi, X 2 , X 3 , X<, XsJiilfXe© 
(O) n-Za©ZT'fc5S^*fc(4**^©Ty-/l- 
*©JWW!fciVCtt» m*.Ks An, Ar 2 , Ar 3 *5 

[0 0 2 1] Xi, X 2 , X 3 , X 4 , Xs&itfXe© 
(O) n-Z«©ZT*fc5E§(, ^fe*fc(4S^©T/U 
=Sr/vS©*^Ji:LTf4, ^fvWS, =<fA- 

g, n-7°ofcVwS, /fy7"pf^I, n-7*^/US, 
-<yy"^-/um. sec-7*f/US, tert-7'^/WX, n- 
^^^/kg, -< y^^f-Zl^S, ^^-^y^/I^S, tert— 
^X^/kg, i/^P^Xf/H, n-^^r-WUS, v-^ 
p^yf^^f/vX, 2 -^tvU7*7vw£, 3, 3-v 5 
/^7>/l^a, S^o^^/t-S, n— V7°9vu£, 
o^df/l^^/US, ^o^^/l^nfvt-g, n- 
^fvl'X, tert-^^Vl'g, 2- = fvW^;X/V 
S, n-/=/H, ->^o^^i//W=^/WS, n-fi/ 
/US, n - K7* f/V-g, n-rh77->/H, n 

^^*fci4^tt©T/W^/WS, 7/W^o^fyVg, 
7/U^-o^^/US, MJ7;^P^f;H, 2-7/1^ 
o=^vVg, 2, 2-J?7A'tB3:fA'S 1 2, 2, 2 
-h!J7/VtPif;H, 2-7/^o-n-7"o^ 
g, 3 -7/W^-o - n - 7o tf/Vg, 1, 3-S?7/W;f 
o-n-7'o f/U-X, 2, S-^to-n-Zpf 
Ag, 2-7/^0-11-7*^/^, 3-7/W^-o-n 
-7^/Ug, 4-7/P;fro-n-7*?Vl'g, 3-7/P* 
n-2-*fvP7°n tVug, 2, 3-^7/^0-11- 
7^/l-g, 2, 4-^7/W-o-n-7 , ?vl'g, 3, 4 
-v ? 7/^n-n-7'f/H, 2-7/W^-o-n-^^ 
^VWg, 3-7/VtP-ii-'<yf;VS, 5-7/U^-O 
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-n-^yf/H, 2, A-iyy/V^-u-n — °-y^-;V 
2, 5-\?7;V$-v-n-'<-s<?-;V^ 2-7Ao*- 

[0 0 2 2] 2-7/VtP-n-^^f->;H > 3-7/U 
^-n-n— ^^rS//WS, 4 — 7/1^0 — n — ^^-is/ls 
X, 5-77V^-n-n-^=3f--WI^S, 
— drWU-S, 2-7;^n-n— y^/US, 4-7 
A^o-n-^T^/l'X, 5-7A-;tP-n-^7^Vl<- 
X N 2-77V^-n-n-^-^^/VS, 3-7^^-n-n 
-rtf-^^vug, 6-7;Vtn-n-t^f;H, 4-7 10 
;^D-n-y=;H s 7 - y jviru- n- / -jv^ 
3-7Mo-n-fv'/H 1 6-7/V;a-P-n— 

4-7;i/^c-n-Ff->;H> S-y;v$rn- 
n - K9* v'/L'S, 5 - y)VHr p - n - =f h 7 X 
9-7/V;tP-n-7 1 K^XV'A'S, ^pp^f;H, 

fvwX, 2, 2-^Pnif;H, 2, 2, 2 - M 
? uu^J-jvm^ 2, 2, 2, 1 -7- Yyfxi u^=5-;v 

fvW3£, 4-^00-11-7^2, 2-^nn-n- 20 

-n-^#v'M > 4-^nn-n-^7f/H, 6- 
^□c-n-^-^^/US, 7-^PP-n-/=A-g, 
-7* fA'S, 8-^nn-n - Kx^V 
7;W^-ci3i^7VS> n-^'-7;l'tP7Dfc> 
n-^-7/VtP7f/Hs n-^-7/Ptn^y 
fvug, n y/Us$-a~.$-~y;is^ n-;*—yjv$- 
n^7f/H, n-^-7/V^-n^-^^/WS, n-/^- 
y;vjrv / n-^-7;vtaf->/^ n-^ 

-7MP?yf->/Vi, n-^— 7/W^P Kf->^ 30 
X, n -^-7;^ p 7 1 h 77 'WH, 
7/UtPi^S, l-tKP-n-/W/WtP7o 
tVUS, 1 - t Kp - n -^-7;PtP7"f^S, 1 - 
t KP-n 7/u^-n^^^/uS, 1 - 1 KP-n 
-^-7/l/tP^->/H, 1-t KP-n-^-7/I' 

;H> 1 - 1 Kp - n -/^7/vt p y =;H> 1-t 
Kn-n-^- 7/V^-nr ? iX/wX, 1-t KP-n-A 
-7;l'tP7yfv'/H, 1-t Kp-n-^-7;Vt 
n Kfi'/vS, 1 — t KP-n h7T 40 

[0 0 2 3] 1, l-v?tKP-n-^-7;^P7P 
tVW*, 1 , 1 — 1 KP-n -/<—7^ p 7^/W 
1, KP-n-^7^tP^yf/H, 
1, l-v?t Ko-3 — <^?y/is*x2^=f-/w<*- y;v 
•fr-a^yf-iv^ l, l-v?tKo-n-^-7A'tn 
^drf/Ug, 1, l-v'tFo-n-^/l'tP^ 
1, l-^tKn-n-^-7A-tPt?^ 
i, 1, 1 -i^t KP-n-/^ 7;^py=;H, 
1, 1 -s?t Kp-n-/N°— y/\sJmfi/}V&, 1, 1 50 







1 - 




1 - 


v>t 


1 - 


S?fc 


1, 


3- 



-v*t FP-n-^y^P^f^H, 
5? t Kp — n — — 7 p Kx vvl-'X, 1 , 
Kn-n-/'?-7;l'tPT h7fv/^S> 1, 
Ka - n -/^7/VtP^y ^ f ->;H, 1, 
Kp-n -/<— ysua-u^-ff-ysum, 1, 
K!)t KP-n-^-7/UtP7Pt>S > 1, 1, 3 
-MJt KP-n-A-7;vtP7*f;H, 1, 1, 4 

- K y t Kp- n -/<- 7^tp7f;H, 1, 1, 4 

- K V t KP-n-/<-7^tP^yf/H > 1, 1, 
5 - M) t Kp - n -A-7;^P'<yf 1, 
1, 3 - hV t KP-n-/N°-7/^P— 

1, 1, 6-H)tKP-n-/^7/^P^v'/l' 
1, 1, 5- t>!) t KP-n-/<-7^tP^7"f 
1, 1, 7 - K U t Kp - n 7/W^-p^7° 
ffl'lk. 1, 1, 8-M)tKP-n-/<-7;PtPt 
i7^/wS, 1, 1, 9-HltKP-n-^-7;^P 
/=-;V^ 1, 1, 1 1 - K !> t Kn-n-^7M 
P7^f->/H, 2- 7;i/iPif^) 

2- (n-^-7;^p7PtVV) ^A-K, 2- 

(n-/N-7/^P7^) ^/Ug, 2- (n-/N°- 
7/^p^O^-/V) 2- (n-^— 7/1^^-p 

— *~SjV) :x^vi^ s 2- (n-^— 7;^P^7°f- 

:n?vl^ 2- (n-/<— 7/W^-p^-^f-^) ^f- 
/I'S, 2- (n-/N-7/Vtpf-/;l') ^^/V-S. 2- 

(n-/<-7/V^"P/=/W) sl^/WK, 2- (n-^°- 
7/^p Ff-7*) 3i 2- (/^-7^P- 
9' - ^Ar^A) aL^/Wg, 2- K U 7/^;tP^f■ 
/^7 , PtV^^, 3- (n-/^7/l-tP7Pfc» 7p 
fA-S, 3- (n-/^7^o7^) 7Pt>S, 
3- (n-/^-7/U^-P^^v'/W) T'pfA-S, 3- 

(n-/^-7/^P^7^/W) 7PtVW^ 3- (n- 
/^-7/^P^-^^/V) 7°PtVWS, 3- (n-/-?-7 
)V^u=fZ/)V) 7°PtVwS, 3- (n —/<—yjV$-u K 
y^A) 7PfAS, 4- (/^7/W^P3i^) 7^- 
Ag x 4- (n-/^7/l'tP7Pt» 7^AK, 4 

- (n-^-7MD7f*) 7*^ AS, 4- (n-^ 

- 7/W^-P^^^/U) 7^AS, 4- (n-^— 7/^ 
BAifv'/V) 4- (n-^-77^P-7f- 
A-) 7>Ag, 4- (n-A?-7AoJ-p;t^A) 7'^ 
AX, 4- (n-/^7/^Bf-7;H 7^ AX, 4- 

[0 0 2 4] 5- (n-/^7;VtP7PtVw) ^sf- 
/H % 5- (n-^-7/^B7"f/H -<>5vU-X, 5 

- (n-/-?— 7/V^-p^^^/V) ^i^AX, 5- (n 

7A-;*-p^^>A-) ^y^AX, 5- (ns<— 
7A3-P— 7^A) -i^fvl-X, 5- (n-/-?-7A;*- 
p^^A) ^^AX, 6- 7/^Bif^) 
^->AX, 6- (n-^-7/UtP7Pt» ^f-S/ 
/H, 6- (n-^-7/>tB7'f;l') ^^>AX, 6 

- (n-^'-7/VtP^^^) ^3^>AX, 6- (n 
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y/V^-xi^f-jV) ^*s;V^ 6- (n-/*— 

y^ntvi^) ^=^>/l-S, 6- 7/>^-n-7' - 
^/l^^/l-) ^i/A'S, 7- 
A) ^7°^S, 7- (n-^-7;^P7'nt";U) ^ 
7- {n-^-yjvirn-ffjv) ^y°^-/u 
7- — T^AS, 4 

[0 0 2 5] Xi, X 2 , X 3 , Xk Xs*3±U«XBO^n 

®^ ft if o/nd ^XRS^- **tf fi r #Tf* 

5o 

[0 0 2 6] (1) T'*§tt5T5 

1. n, n, n' -by 7i=^-n' - d" —yyf- 

)V) -1, 4-^7?/t7^I/> 20 

2. N, N, N' -Ml7i=;v-N' - (2' — T^f- 
A) -1, 4-v J T$ U> 

3. N, N, N* -hU7in/V-N' - (4' -7i = 
/U-l' -1, 4-i77 5;t7^^ 

4. N, N, N' -H)7i=;l/-N' - (6' -7i = 
/U- 2' — -1, 4-^75/t7?l/y 

5. N, N, N' -MJ7xs^-N' - (9' -TV?- 
7±^fls) -1, 4-^7?;t7^^ 

6. N, N, N' -l-^i^-N' - (10' -7i 
-A>-9' -T>\-7*z=->V) -1, 4-i?7?/t7 so 

7. N, N, N' - MJ ^i^A—N' - (9' -7it 
VM^AO -1, 4-^7?;t7^1/y 

8. N, N, N' -f!)7i=^-N' - (9' , 9' - 
v^^A-9' H-7/V*U-y-2' -4>V) -1, 4 

9. N, N, N' -F!)7x=;l/-N' - (1* -t°l/= 
A-) -1, 4-^7;/t7?^ 

10. N, N, N' -h!J7x=;l/-N' - (1* —7-7 
^A) -5-7x^-1, A-x/T^S-fyZUl/ 40 

11. N, N, N' -H)7x=;V-N' - (1' --7"7 
<?;V) -5, 8-S?7*=A'-l l 4-J?7?/t7* 

12. N, N, N' -h!J7x^-N' - (4' -7x 
=A—1' -"T^f-A) -5, 8-^7x=/I/-l, 4 

-v?7^/t7^vy 

13. N, N, N' -MJ (4' -*f-fi>7 - 
N' - (1" --fyf-fV) -1, 4-v»75yf7?l' 



N' - (2" — 7-7^/V) -1, 4-v J T?:y7-7^l/ 

15. N, N, N' - MJ (4' -^f;V7x=;V) - 
N' - (9' -7Vh7t=;V) -1, 4-i?757t 

y^v-y 

16. N, N, N* - MJ (3* -^fWi^) - 
N' - (10' -7x=^- 9 ' -7^b7t-/>) - 
1, 4-v'7 5/t7^V/' 

17. N, N, N' - MJ (4' -^p^->;V7x = 
A) -N' - (1" —ryf-M -1, 4-v 5 T5y-7- 
ytxris 

18. N, N, N' -MJ (4* -7x^7x=;V) - 
N' - (1" --TyJ-tV) -1, 4-v : T5/-7-7^1/ 

19. N, N, N' — h ]) (4 ' -7x=^7x=^) - 
N' - (2" — tyf-fV) -1, 4-^75/t7^l/ 

20. N, N, NT - M> (4' -7x^7x^1/) - 
N' - (9" -T>}>y±-M -1, 4-v J T5/7- 

y?u>- 

[0 0 2 7] 21. N, N, N' - (4' -7x=* 
7x=/V) — N' - (10" -7x^-9" -T^h 
7±-}V) -1, 4-*JT%/-t7*Vy 

22. N, N, N' — M ( 3 ' h^f->7x^) - 
N' - (l" -i-y^/v) -1, 4-^5^-7-7^^ 

23. N, N, N' - MJ (2' -7x=;l'7x=^) - 
N' - (1" --fy^rV) -1, 4-v J T$/"7-7^W 

24. N, N, N' - by (2' -7 x.=./lr7 - 
N' - (2" -1-yf-fi>) -1, 4-v f 7?;t7^I/ 

25. N, N, N* - MJ (2* ->^n'sif->'/L'7x= 
/V) -N' - (1" --7-7^/U) -1, 4-v 5 TS/"7- 

ypvv 

26. N, N, N' - MJ (2' ->;?D/sar->;I/7x= 
A) — N' - (9" -TV h7"fc:=A) -1, A-'JT 

27. N, N, -v/7x=^-N' - (4' -7x=;l/7 
?-~)V) -N' - (1" -t7f^) -1, 4-v=T5 

28. N, N-v^^A-N' - (4' -7x=;l'7x 
=-A>) -N' - (1" -t7f;v) -1, 4-v J T5/ 
y-y*v^ 

29. N, N, -i?7i=A--N' - (2' -7^~A:7 
;c=A) — N' - (1" --7-7^/P) -1, 4-i?7? 

/-l-yZ^s 

30. N, N, -^x^-N' - (2' 

i:;!') — N' - (9" -7xtyM/=;V) -1, 4 

-i?7;;t7?vy 
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31. N, N-^7i^-N' - (2' -y^-/Vy*. 

-;v) — n' - do' -7x^-9' -r>-by± 

=->V) -1, 4-v ; 7 5/t7^l'> 

32. N, N-v^^A— N' - (4' —>^p-^> 
;U7i=/V) -N' - (1" — -1, 4-v? 

7$ /t-7^ i/>- 

33. N-7^=/l/- N- (4' -/f^7xi;W - 
N' - (4" -7x=;l/7x-/U) -N' - (1" ' - 

•ryj-fv) -l, 4-v'7?;t7?wy 

34. N-7^=/V-N- (4' F^->7x^) - 10 
N' - (2" -7x^;V7i=/>) — N' -7"7fvl/) 

-l, 4-^7?;t7^i/y 

35. N-7^=A— N- (2' ^•77x=;l') - 
N' - (2" - 7 :c=/U7:n -N' - (9" ' - 
T>Yy^=-JV) -1, 4-v?75 J*f7 9 

36. N-7i=-/U-N- (2' -7Md7x=*) - 
N' - (4" - 7/1/;*- n 7 1 :=/!/) — N' - (9" ' , 
9" ' -i?/f/l/-9" ' H-7^U>-2" ' 

/V) -1, 4-^7 5;t7?l/y 

37. N-7^n/l/-N- (2' -n-7* Y^rl/V 20 
/I/) -N' - (2" ->7n^->;V7x=;V) -N' 

- (1' - f - 5-7x=^- 1 , 4-v ; T$ 

j-rytw 

38. N, N-v?7x=;l'-N' , N' -5? (1' -7"7 
fvl/) -1, 4-^75;t7^l/V 

39. N, N-v^i^/l'-N' , N" -5? (2' -7"7 
9vl/) -1, 4-^75/^7^1/^ 

40. N, N-i?7x^-N' - (1* —j-71-M - 
N' - (2" -t7f/V) -1, 4-i?7S;t7?I/ 

V 30 

[0 0 2 8] 41. N, N-J?7x=/1'-N' - (1" - 
i-yf-M — N' - (9" -T^b7ir-/W) -1, 4 

42. N, N-77x^-N' - (1' -t7fA') - 
N' - (9" -7xfyM/=;V) -1, 4-^7 5 7 

y-y?u> 

43. N, N-v?7x=;l'-N' - (1' -t7f;W - 
N' - (4" -7x^-1" -t7f/V) -1, 4- 
i?7 5 7t7?l/y 

44. N, N-v 5 (2' -7x=;V7x=.;k) -N' , 40 
N' -'J (1" -7-7?vl/) -1, A-'JT%/-tyt> 

45. N, N-v> (4* -v-^Aaf^7 I= .^) - 
N' , N' -'J (1" -t7f;U) -1, 4-i?7 5 7 

46. N, N-i? (4' -7x-;l/7x^) — N' , 

N' -i> (9" , 9" -^7x^-9" H-y/U^U 
>-2" — </V) -1, 4-^7 5 777?^ 

47. N, N' -77x=*-N, N' -'J (1" -7-7 
5vl/) -1, 4-^75 7t7^1/y so 
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48. N, N' -^7x^-N, N' -S? (2' -7"7 
?Vl/) -1, 4-^75/^7^1/^ 

49. N, N' -i?7i=^-N, N' -S? (9' -TV 
F7t=-;V) -1, 4-^75/77^1/y 

50. N, N' -77x=^-N, N' -v 5 (10' -7 
:r.^/t— 9' -T> h7ir=/l/) -1, 4-^7 5/ 7 
7* P-y 

51. N, N' -77x=;^N, N' -i? (10' 
fvl/-9' -T~y V 7 ± -1, 4-i?7 5/t7 

52. N, N' -5?7x=;V-N, N' -S? (9' -7x 
-)-^bU=.;U) -1, 4-i>75/t7?I/y 

53. N, N' -^7=i=/V'-N, N' -i? (1' -tTU 

-1, 4-^75/77^1/y 

54. N, N' -i?7x=/V-N, N' -v 5 (9' , 9' 
-^7x^-9' H-7/l/^"l/V-2' — (VI/) - 
1, 4-v ! 7 5/t7?vy 

55. N, N' -i?7x=/l'-N, N' -v 5 (9' , 9' 
-v^fvi/-9' n-y;v^r u>-2' -4>v) -1, 
4-^75/77^^ 

56. N, N* -v^^A—N' - (1" — i-yf-A') 
-N' - (9" ' -7y h7-ir=;v) - 1 , 4-^7 5 
/77^1/y 

57. N, N* -^7x^-N' - (1" —tyf-Ar) 
-N' - (2" ' -77f;v) -1, 4-^75/77 
? H' 

58. N, N' -v'7x=A'-N' - (2" -T^TTl") 
-N' - (9" ' -yzL-fl/ V \s=-;V) -1, 4-^T 

59. N, N' -^7x=^-N' - (1" -fV=/l/) 
— N' - (1" ' — 7-7^/1/) -1, 4-^7 5/77 
?W 

60. N, N' -77x=^-N' - (1" -7-7^/P) 
-N' - (9" ' , 9" ' -v^^/W- 9" * H-7A- 
^-1/^-2" ' --f/U) -1, 4-i/7 5/77^1/y 

[0 0 2 9] 61. N, N' -i? (4' -/^;vy^=- 
)V) -N, N' -v? (1" -77f;v) -1, 4-v>7 
5/7-7^ 

62. N, N' -V s (4' -/f^7x=;i/) -N, N' 
-5? (2" -7-7^/1/) -1, 4-v 5 7$7-r-7^l/y 

63. N, N' -V s (4' -7x=;l'7x=;l') -N, 

N' -v 5 (1" -7-7^1/) -1, 4-i?T%/1-y# 

64. N, N' -i? (4' -7^=/V7^n7W) — N, 

N* -i? (2" -t7f^) -1, 4-^75/77^ 

65. N, N' -v 5 (2' -7x=/l-7x=*) -N, 

N' -'J (1" -7-7571/) -1, 4-^75/77^ 

66. N, N' -v 5 (2' -7x=/l'7x=A') -N, 
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N' -5? (2" —Tyf-tV) -1, A-i/T%/-f7# 
Us 

67. N, N' -i? (2' -7i-;V7i^;V) -N, 

N' -v 5 (9' -7styhV=A') -1, 4-v ? T5 

/y-ypuy 

68. N, N' -S? (2' -7i=/V7x=/l<) -N, 

N' -5? (9" -T>hy±^) -1, 4-^757 

69. N, N' -V s (2* -7i^7x=^) -N, 
N' -S? (10" -71^-9" -7yb7t^) 
-1, 4-^7S/t7?H' 

70. N, N' -5* (2' -7i=^ I =M — N, 

N' -v 5 (1" - t"U=/U) -1, 4-i?7^t7^ 

71. N, N' -v 5 (2' -N, 
N' -S? (9" , 9" -v^^A—9" 

-2" --f/W) -1, 4-^7^;t7^1/y 

72. N, N* -v? (2' -7x=/V7x=;V) -N, 

N' -J? (1" — T^^VV) -5-7*=^- 1, 4- 
i?7 5/t7?I/y 

73. N, N" -5? (2' -7 I =/V7 I =/V) — N, 

N' -'J (2" -t7f/V) - 5-7i^- 1 , 4- 
v J r$/'-7-7^U^ 

74. N, N' -v 5 (2' -7x=;l/7x=;V) -N, 
N' -v? (1" — ryf-M -5, 8-77x=/^ 
1, 4-^757^7?^ 

75. N, N' -i? (2' -7x=;l-7x=*) -N, 
N' -P (2" -^7^/U) -5, 8-77x = -l, 
4-i?75/t7^ 

76. N, N' -v? (4' h*S/7;c=:A0 -N, 

N' -v? (1" —7-7^) -1, 4-i?75/t7^ 
U> 

77. N, N' -V s (4' f>df->7:c=/U0 -N, 

N* -'J (2" --7-7^) -1, 4-^75/^7^ 

78. N, N' -v* (4' -tert-7"3vV7 - 
N, N' -v? (1" —fyf-jV) -1, 4-^7^77 
7$\sy 

79. N, N' -v 5 (2* -tert-7*f-/W7i=/W) — N, 
N' -5? (9' -y^-T> V \s=-)V) -1, 4-v?T$ 

j-fyWy 

80. N, N' -5? (2' -tert-7f-/W7a:=/W) -N, 
N' -V s (1" — 7-7^/U) -1, 4-v'7 5 7t7^ 

[0 0 3 0] 81. N, N, N* -h5 (1' — r7^ 

/v) -n' -7x=/i'-i, 4-5?r $ ;y-y# H' 

82. N, N, N' -h!J (2' — 7"7fvU) — N' -7 

83. N, N-v 5 (1' —Ty^M — N' -7s=/>- 
N' - (2" — 7-7fvV) -1, 4-v ! 75;t7f V 
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84. N, N-v 5 (1' -t7f^) -N' -7x^- 
N' - (9" -7Vb7t=;k) -1, 4-^7 5 7t 
7^1^ 

85. N, N-v 5 (1' --7-7^) -N' -7ai=/U- 
N' - (9" -7xtyh^>) -1, A-'JTX/ 

•rytis-y 

86. N, N-v> (2' -y-yf-jV) -N-7x=/K 
N' - (10" -7x^-9" -7xt^l>M 

10 -l, 4 -77 5 J-tyWls 

87. N, N' -v? (1' —7-7^) -N-7x=^- 
N' - (2" —7-7^) -1, 4-v s 75/t7^U 

88. N, N' -v? (1' --7-7^) -N-7x=;V- 
N* - (9" -7yF7t=A-) -1, 4-i?75 7t 
7* 

89. N, N' -v? (1' — 7"7^) -N-7x=;l- 
N* - (9" -7*t^M'=A') -1, 4-i?7 5 7 

•fytuy 

20 90. N, N* -v? (2' -f7f/U) -N-7*=*- 
N' - (1" --7-75VI-) -1, 4-i?757t7^> 

91. N, N' -7 (9' -7xtyH^=;H -N-7 

- (1" --7-7^) -1, 4-i?T$/ 

T-yfiis^ 

92. N, N, N' , N' -7^h7 (1" -t7f^) - 
1, 4-77 5/ 77^^ 

93. N, N, N' , N' -rF7 (2" — 7"7^/U) - 

l, 4-i?T5./-fy?uy 

30 94. N, N, N' , N' -rf7 (9' , 9' -vMf" 
)\>- 9' H-7/^V-7-2' -1, 4-^T 

5/^-7^1/^ 

95. N, N, N' N' -7h7 (9' , 9' -77x= 
/u-9' n-y/u^-uy-2' — (SU) -1, 4 --77 
57-7-7^1/^ 

96. N, N, N' , N' -7h7 (9' -7xt7t-V 
=A0 -1, 4-775/t7?i/y 

97. N, N, N' , N' -yYv (2' -77b7ir- 
/W) -1, 4-7'75;t7^^ 

to 98. N, N--7 (1' -y-y*f->V) -N' , N' --7 
(2" -t7f;v) -1, 4-v ! 75/t7?uy 

99. N, N--7 (1* -•Tyf-A') -N* , N' -5? 
(9" , 9" -v?^^/W-9" H-7/W^" 1/^-2" - 

•^/W -1, 4-v^75/t7^1/y 

100. N, N' -v 5 (1' -t7f;W — N, N' -S? 
(2" — 7-7^/U) -1, 4-^75777?l/y 
[0 0 3 1] 101. N, N' -v 5 (1* -y-yf-jV) - 

N, N' -v? (9" , 9" -i?*3-/l>~9" H-y/U* 
1/7-2" -1, 4-7'75777^1/y 

so 102. N, N' --7 (2' --7-7^/W) -N, N' -V s 
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(9 

103. N, 
— N, r 
7^ W 

104. N, 
(2" - 

105. N, 
(1' - 

106. N, 
(9" , 

- 



-7ityhW=/U) -1, 4-^75/t7? 

N' -v 5 (4' -7i=*-l' --7"7^) 
" - (1' -1, 

N, N' -M> (1' — tyf-fr} -N' - 
■•tyf-M -l, 4-v J 757t7^i/y 
n, n' - by (i' —j-y+M -N' - 

■fU=/V) -1, 4-v ? T$y-7-7^1^> 
N, N' - by (2' -7^7^) -N' - 
9" -v^fvU- 9" H-7;v^"U>-2" - 
1, 4-v 5 T$y-^7^l^> 

X, X, *\ 




107. N- (1' — i~7f-A>) -N- (9" , 9" -vM 
=f-)V— 9 " H— 77^1/^-2" -^/U) -N' - 

(9" ' -7xtyM/^) — N' - (1' 
/>) -1, 4-^7Ut7?l/y 

108. N- (1' -^fvW) -N- (3" -y/v-xj-y 
y-=.)V) -N' -71^-N' - (5" ' -Tir-t7 

t-a*) -l, 4-^7;/t7^yy 

[0 0 3 2] JW&WO-JK* (1) T*S*l87§yft 

HHSt (1) -CfcSifcSTS^^cKJg (ft 4) 
[0 0 3 3] 
[ft 4] 

X 2 



Xe-()-X 3 



[0 0 3 4] Xi, X2, x 3 , x 4> xsfeitr 

Xb, An, Ar 2l A r 3 *S XVA r < f4mtf£©;i»£ 
■7-, hV 7;i-tD^y^/i'*=;^v'S> p-bA- 

[0 0 3 5] i-Tfefc*,, (A) 
>ft-7-7^ Ulsfc&m\ZA r i -NH- A ntffl** 
X. -jR* (B) -CiS^Sft^t U ^©m, Ar 
(1) Xm£fl5 
T5>-ft^^M5t1-?>r t^-e#5o -jR* 

(A) T*SS£ft5^P^>ft^7*^ft1»5j;tf- 
JK^C (B) T?«SJl5{IS-&«fcS?Ty-A'T5^©»6 
14, -jRS (A) -Cg^tl5^o^>ft7"7^l->ft^ 

[0 0 3 6] fttJl^MO^PWW^JtSR^oV^-CRK 

-«5t (D fS^575W^i^M<Hil 
-a 5 S Sr '> * < £ t - S L X * 5 1> to T? fc 5 „ 



(i) 

[0 0 3 7] ®mz. %%m\^m-r^t^mn^.n^ 

««SjE7LaA«li*sJ:t;/*fcH:jE?L*ai«IIU:SLV^ 

Tffimmm t £ l v ^ tc a © ism k m^a a 

^^fi#fife©ZJi®©^7-*^i:-r5 r t h^smxh 

[0038] iE?LaAteiiJi, n*&jMmmt$ 
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[0 0 3 9] *«W©*WtlHS** ; f-K:*JV^T, -« 

£L<, IE?L&A*ft£Ji©M&#i LTftffi1-5rt 

-«:* (1) t«$tl57?yft^*t ¥»T?ttfflL 10 

[0 0 4 0] ^^©^HMJWSftSfr?-©*^ LT 
(4, WfclK£S*tSfc©T?H:4v\9«, (A) ft 

*f (Hi) » (b) im/imBi}jmM/&%M/ 
mm** <H2K (o »a/as3tJi/«^aEAifc 

&A/|fc«g*? (83) , (D) ffiS/fS3feS/ft« 
(4, ISjtJiSrW^aEAIfcSIJfrSE^a^^© (E) §§ 

xmmm/mmm* (hs) ti-sritx-tSo * 

fc» (D) ©S©SH^»$£ LTf4, »*Jii:LT** 
(F) »3Wi:LT:E5LttA»aj*», 

aEAdi^*:a-fr $ * fc-jwBtt-T?-**© win 

(H6) , (G) Mli:LTiE?U£ 
om*IBK:*»**fcao3K^ (H7) , (H) 

te*-ttowmKimisititm<Dm* (is) ©v>-f 30 

[0 0 4 1] #3SW©*««#M8#JJf^H:, £*i&©* 
^«fifc^££iT,5 *>©"<?«:*<, ^MJl©!®*^ 

^fc*i^T, !EftS-Art£«*3S3te*i:©rafc, E?Lft 
Alfy£$:9- 1 3&3terit#©iS-&* *J 4 /* fc I43§7t Ji £ 
S^AHiiltwF^tc, M£#£lt^ftAII«9- 
©S£-Ji«rfl8!ttS - t 5, 
[0 0 4 2] * L^^WtlHSftSTf-©**^ 40 

(a) mm*, (b) (e) mm*, (f) a 

*HP£fcl4 (G) m.m*X-h*), 4<9£?3;L<f4, 

(a) (b) ®m**iztt (g) a^T-fc 
[0043] xt. ttftntmnsmytm+nmim 

itlL> S^3R8t=:«ftre-t-So 4*, flliLT (Ell) lc 

(a) mm/jEiL^mmm/x%m/n*&.*.n 

S«/Bt«ai*^ftlR9±H r TRMi-*. (Ell) fc*s 
^T, lttSfi, 2f4M& 3 }4IE?LQ:A?fujtJf , 4 f4 
SSftJL 5 f4m^aA?ffl^Ji, 6ttifr& 7I4*M£* so 



"To 

[0044] ttmn*mM9m%M*ttms. 1 

<7"— N^7^^©^f7^fc4tJ«^y ^fvK tfy#- 
K , ^y^A-*^ #Si- tvu*/I^>\ # 

D7^ywh, #y 9 y k ^y^n 

[0 0 4 5] ^2tLTi4, ft*HS©J*«8j**^ 

(I n 20 3) „ g&fcH (Sn0 2) „ I T 

O M>*JV& • ^ • it*** K = I n d i urn T 
in Ox i de) , #yft7xy, ^yt'P-^/i 

if£Pff 5 r. i #-e# 5. £;h,&©«^*WIMHn»« 

[0 0 4 6] M4, rftfe©«wmft» W*.t£s M 
mm, */<y*y ^^©^Ki^ **©±fc# 
5. Sfc» ^«(4-««^T-fcoTt 
4<, &5VM4#g«3gT'feoTt4V\ »«©->- h 
**SKi4, »*U<i4, *W0/D£tT» 4 9»*L 
<(4, 5-5 0 D/neS^KS^-S. ^«©*^i4^ 
E-f5WWm©»Jtfc<bJ:«a^ — JRK, 5-10 0 
Onmgg, 4i9»SU<i4, 1 0-5 0 0 nmtSl: 

[0 0 4 7] E?L?iAli^a 3 (4, S§«*»e>©jE?L (* 
©ftASr^^-TSftlffi, *J4U?aA^^fciE?L 

^©■^^^©iETL&Atti&iHu -jR* (1) 
-C** $ ^5 T 5 v{t-&*S3 4 Xf/t. It i4ffi©IE?LaAtt 

4<, *fctt**fffflLT%J:v\ 
[0 0 4 8] *^B^©*aS#^*»^f4, »4 L< 

i4, jE^aExifcayit-jRa: u) xmznzT^^t 
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ffl-r5ri*T?*5*»WO-«^C (1) T?*£*V57 

■en, h v r y -^r 5 >mm& 4, 4' - 

if* (N-7i=;i/-N- (4" -^f^7i=.;H 7 
5 7] lf7i^ 4, 4' -If* (N-7i=^-N 
- (3" -^f^7x=;l/) 7 5 7] f7i=;U, 4, 
4' -If* (N-7 = ^-N- (3" -7 hif->7i 
=A") 75/] bT7i=/K 4, 4' -If* (N-7x 
=/U-N- (1" -77^/U) 75 7] tf7i=/K 
3, 3' -^7^-4, 4' -If* [N-7ai=/U- 10 
N— (3" -tf/vy 3i=/u) 7?/] tf7:r.=7K 
1, 1-lf* [4' - [N, N-v 5 (4" -^f*7i 
=/!<-) 75;] 7i=;H v-7cz~-^f->\ 9, 10- 
tf* [N- (4' -^f;V7i=;>) — N— (4" -n 
-/f*7i=;H 757] 7it^hV^ 3, 8- 
tf* (N, N-^7i=;I/75/) -6-7oi=A"7:n 

tyby^y> 4-^^-n, N-tf* [4" , 

4" ' -If* [N' , N' -i? (4-^^71=^) 
7 5/] lf7x=^-4-^>] 7=y>, N, N' - 
If* [4- (i?7o:=^7 5/) 7x=M — N, N' 20 
-^i^-l, 3-i?7 5/^fy, N, N' - 
If* (4- (v>7i-^7?/) 7i=;u] — N, N' 
-'^7i=/>-l, 4-v ? 75/^Vi?V, 5, 5" - 
If* (4- (If* [4-^^71=^] 757] 7i 
=/l--2, 2' =5', 2" -^-ft7iy v 1, 
3, 5-MJ* (-^71^75/) -<^i?>, 4, 
4' , 4" -MJ* (N-^/W^/lM/t-) MJ7^n 
;V7 5^ 4, 4' , 4" - MJ* [N, N-lf* 

(4" ' -tert-7^vHf:7:n=A— 4" " — < ;V) 7 
5/] ^17x^7 5^ 1, 3, CN- 30 

(4' -^7x=;P7^) -<V-fef>&£\ 

43 J; V* J; 9 »S L v \ 
[0 0 4 9] (1) ^$1157 5^^^ 

AHS«^ic^fe5-«xt (1) t«**l,87 5^ 
^©llr**fi, »4 L < f4, 0 . 1 Mfc%#± % J: 5 
3L<I2, 0. 5-9 9. 911%, 3e>fc#*L<H: 
3-9 7li%t*fc5„ 

[0 0 5 0] »3tJi 4 tt, 3E?Lj3 ±t5«^-©aA«ll, to 

ttJftt* -jR* (1) t?«**t*T5>'fl:'fr«*JJ:lJ t / 

[0 0 5 1] ( 1 ) X^hZT 5 yfc&toSkft 

©38*«IBft*^"5ft-fr*i:UTtt, 0S*tf, 77 U K 
^f|^ ^77 y K>«*ffc ^7 FfDD If n-/P 



#1M ad^y, fF77x=/v-v'^D';y^ 
•^ly^y^i^WP^^y, 9, 10 
-5?7x=;>7yb7t^ 9, 10 -If* (7i=/> 
x.<f-=.fy,) 7yf7ty> 1, 4 -If* (9' 
/U7^b-fe=/l^) 'O'-tf^ 4, 4' -If* (9" -a: 
=5-=l)VT^s h7t=^) If 7;c=A\ if-oy [f.f] 
*Mls?S [1,2,3-cd : 1 ' ,2' ,3' -1m] H'R* 
ftt , hy7y-^75>M^fr (09*:tf, IE?L&A«» 

5) , #«&s$f# mz.&s sy* (8-* 

yy/7-h) 7A-5 = 7A, If* 

[h] ^y/7-b) -<y y 7 a, 2- (2' -t k 
0*5/7*=^) ^<>^^T^-^<Dmm&. 4-tK 

n**sT9D&-y<DWj&^ 3-fc Kn^77#y© 
SIMt, 6-fc Ko^>77^©^y y 7^ 5- 
t Kn=3r^77*V©7/l^5 = !7Affi , ^/WO-fl 

Cfl|*.& 1, 1, 4, 4-7h77x=;l/-l, 
3-77^=V, 4, 4' -f* (2, 2-^7x=* 
lf=/>) t*7x=;K 4, 4' -If* [ (1, 1, 2- 
M)7x=;0 =7=/w] tf7«=A0 , ^y^R* 

7-7 y^i, 7-7 y^6, 7-^yw, 7 
•?y/3o, 7-^yyio6, 7-^y^i38, 7-^y 
yi5K 7-^y y 1 5 2, 7^y^i53, 7-^yy 

3 0 7, 7vyv311, 7-^yv314, 7^y>3 
34, 7-^yV3 3 8, ^vyy34 3, ^-7!)750 
0) , \£?l<Wm DCMl, D CM 2) , 

>nm-fr W^l'y K) , -O-T*^ 

77-/Wf|g#, -<^7^-dri^7-/Vp^fr, -<^7-Y 
5 7V-/H$'®j#, If ?^XK*^ 7-^^3i*x^ 

jKy^7 = ^*$J;VJe©Ri»ff, #!)7x=vy 

#y 71= v^tr^^y*? it/-t #yif7x 

= l/^K=^>*5j;t^' ; eroR^, ^y7-7^=U^ 

tr^u^ssi^rosswft, ^y77^u^t^=u^*j 
J:0«-toit*#» ^yf-==u>t'=u^*3i^©R 
•iWfcJItWSiiras-ctS. -jRS: (1) T-H^tt?. 
7 , 5>'fl:#«fiW'0*361MBfc*i-«fl2#«i: Lttt, 
77 y Kx«3»ft, ^f77y K^f|3»ff, 

[0 0 5 2] *|gB^©^a*#567t^^tt, ^TtSlC— 
«* (1) t?*$*L57 5 ^fc^mLT^S r i 
-jR* (1) -C«**t5T5^flS-fr«i:- 
*A (1) t?**n5T5l'ft-fr«eil^©IS*«IB*r* 

(1) TJ«*il5T5>'flS-fr*Otl*H:, »*U<(t, 
0. 0 0 1-9 9. 9 9 9Jt*%{£ff![51-2, 0 * 
7tSf±, J.Appl.Phys.,65, 3610 (1989) , #M¥5- 
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2 1 4 3 3 2^$ft(C|H*©J;5i-, bit&yokV 
(Fw<yH r i: RT|g-C?fc 

[0 0 5 3] -«5£ (1) T«3;fc5T5:'fb#*IMI 
(1) T-|S§^?.T$^{[:^^*^ hft^irLTfg 

f-cb#ai^#Kft-&*f±»*Lv\ (l) 

7FM1-3*3\ -«5£ (1) T-a^tbST5>ft-a-^(' 
#LT, fft^tt, ^L<lt 0. OOli^ 
4 011% J;i?&4L<{±, 0. 0 1~3 0li% 
S&fn&SlXttO. l~20li%«ffit5Bi 

-jR* (1) r**ix4TSWk^**^h*m 
tLX, -jR* (1) T**£*t5r5 Isfc&mSkftom 
*»«fc#r5flJ&«fc^fc< i *> HI*** b*t**i L 

[0054] *.mm<D%mm%-%i%mi-te. #* l< 

tt, (1) X?«$ti57 5y{^«* 

* hWJfSf t LT**i-«. (1) -eiS£*t3T5 

-a-*t#M1-5*g\ 3§7tJf*ic£#3-jR* (1) T? 
*Sft5T3Wfrfr*tt, #*L<H\ 40. 0%~9 
9. £9#$L<{4, 6 0. 0-9 9. 9 

«*%T?fc5c ^ b*m©4WS*H\ -«A (1) T 
*£3x5T5 W^Wc*fL-C0. 0 0 1-4 011 
% #*L<tt, 0. 0 5-3 011% <fc9&*L< 
(4, 0. l~2 0ll%T'jb5, Sfc, 

[0 0 5 5]-K (1) f|^W7^ft^^ > 

-jRA (1) t-S^57^ft-&«)l;^bWa 
Ttefl§-f-5»£\ (1) t«Jji57?yft^ 

Sr. &*L<f4, 0. 0 0 1-4 011% ±9»*L 
<(4, 0. 0 1-3 011% ifetffiUtt, o. 

i~2 omi%ffiffi-r?>„ 

[0056] w^aAii^ii 5 f4, BEsa»e,©«^©ffi 

ft, b y T ✓-/ufti»ft, b U T^fPgft, 



5 0 LTf±, by* (8 

ttft. if* do— o-s [h] */y/7-b) ^y 
3 y*A«#, 5-tKD*'/7?# 

yc<y!)>)^ 5-tKn^ri/77#y©7/V5 = 

&©8-3-/ y /7-Ma^^*-t-5«T^5 = !7 

A#tftT'fc5„ «MSfc(4*«^©8-^r/y7-hE 

-«* (a) (c) -e«sn5fls#«ft*W5 

[0 0 5 7] (Q) 3-A 1 (a) 

(it'K Qtt1I**fcH:*1t*©8-*/ y /y-blE 

(Q) 2-A 1 -O-L' (b) 

QI4tt&;£fcl4*tt&©8-*/ y /?- HE 

20 fc*f) 

(Q) 2-A 1 -O-A 1 - (Q) 2 (c) 

(A*, q lilife* fcii*ii© 8 - ^ y y / 7 - 

[0 0 5 8] S&£fcf4*«&W8-*/y/7-biS 

by* (8 7- b) TV^^A, 
hVX (4-^^-8-=3r/y/y-h) T/V5=17 
A, by* (5 -*<?-;V- 8-*/ y /7— b) 
= by* (3, 4-v^fvW-8-dr/ P /7- 

so f.) 7VV$=!7A N by* (4, 5-v^7VP-8-* 
/y/7-h) 7/V5 = 7A, bP* (4, 6-3?*^ 
/V- 8 y /5— b) T/U5 = i7A, If* (2-^ 
^/P-8-^r/ y J7— Y) (7x/7-F) 7;v; = 

-7^, tr* (2-^f;v-8-^/y;7-H (2- 

^/U7i;7^-h) T/I^5 = !7A, (2-^^/W 
-8-dr/y/7-f) (3-^f;V7xy7^h) 7 

,v%=.^j>^ (2-^f;>-8-^;y;7-h) 

(4-^f/l/7i/7^-l>) 7/V5 = 7A> t** (2- 
7<^/W-8-=¥/ y h) (2-7i^7x77 
40 - b) T/P? = !7A, If* (2-^^-8-=¥/y/ 
7— b) (3-7i=;i/7i/7-f) 7;V5 = 7^> 
If* ( 2-^^-8 -=3r7 y y 9— b) (4-7i = 
/W7xy7-h) T/W$ = !7A, (2-^^-8 
-=¥/yy7-b) (2, 3-^fA-7s/9- b) 
T/W$ = ^7A, fc'^ (2-^f/U-8-^yy/7- 
b) (2, 6-^f^7x77- b) T/U^ = 17A, 
fcf^ (2-^^-8 -dr/y/y-b) (3, 4-v 5 
^f^7x/7-H T/W^^^A, tr^ (2-^^/V 

-8-^yyyy-b) (3, 5-^^7x; 7 - 

50 h) T/U$ = >7i^, tfx (2-^/W-8-=3f/ y /y 



#P 2 0 0 3 - 2 3 8 5 0 2 



~Y) (3, 5-^-tert-^/V-7i/7- h) T/V 

(2, 6 -^71^7x7 7- M T/V5 = ^A, tf 
X (2-^^-8-=*-/ V ;y-V) (2, 4, 6- 
YV 7^~;V7x.;y— Y) T}V~L=.fyJ*, (2- 

7f^-8-^/!J;7-H (2, 4, 6-nyy^ 

/l^^c/y-h) T^5=^A. fcT* (2-^^/U-8 
(2, 4, 5, 6-rF7^f/V7 
x/7-M T/W5 = ^A, If* (2-^^-8-^ 

;!)/7-h) (i-t7h7-b) 7;^;=-^, 

^ (2-^^-8-dr/y/7-h) (2-t7h7 

— Y) T/1-$ = £A, If* (2, 4-v^?vW-8-=5r 
SVSy—Y) (2-7x=;>7x77-h) 7;V5 = 
<7^, If* (2, 4-^f;v-8-*/!Jy7-M 

(3-7x=^7x;7-h) T/I'S^A, If* 
(2, 4-^^-8-*/ !)/7-H (4-7^ 
~;vy^/y—Y) T/V$=^i>., t"* (2, 4-v^ 
f;V-8-^;!i;7-H (3, 5-^f;V7x7 
y-h) TA-5 = .7A X If* (2, 4-v?^^-8- 
*/V/7—V) (3, S-^-tert-:/^^/ 7 

[0 0 5 9] If* (2-^^-8-^7 y 7 
T/l^^FA-^ -^y-tf* (2-^^-8-dr 
T/W^^^A, (2, 4-v'y-fvW 

-8-*/y/7-h) Ts>V~L~V&- u-** y-f 
^ (2, 4-^^^-8-^y yy^-h) T7W? = 
■7^, if* (2-yfvv- 4-3^/1'- 8 -3-/ y y 7 

-h) Tvi^^y^-^-^y-tf* 
4-if;V-8-^f/yy7-F) TW5 = <7.A, fc** 

(2-y^-/v-4-y h^-8-^y y jy-Y) r 
)v%~?;2*- n-Jr*y-\?* (2-y^/w-4-y b 

3->-8-*y D/7-F) T/W5 = !7A, If* (2- 
y^vl— 5-~>T/-8-3r/ y /7— M 77W3: = 7 
A-y-^-dfy-t^ (2-^f;P-5->7/-8- 

*yy/7-}0 7-/^ = 7.^ (2-y^/v-5 

- by 7/w^-oy^/w-8-^y y /^-b) tvv5 = 

^A-^-^-dry-t^ (2-^f;V-5-hy7;vt 
n^f;w-8-=3f/y7 7-h) T>V% = 7 5 

[0 0 6 0] lietLtft, Jfc«fcrtfc*HS©'h<*^ 

Mitf> yf7A v yf!)A-^f^^^, -7-hy 

7-^ 7" S y 7A-# y 9A^ % 

;i^f=7A, ^^ = t7A, 7^ 
V, -yhy^A, T/P$ = !7A, T/V^^^A-y^ 
JAM, 7;W5 = ?A-*/l/y|7A^ TA-S; = 7 
A— ifyyr4 YmzmfZ^btf 



[0 0 6 1] HfffiririrfeomSWSS:, ^# 
3SJifl3±K»|*-J-5^iaSTft6. l£tftt:-Ji# 

OOOnm^iUtt, 1 0-5 0 0 nmtfS. * 

^LW&S^WSK^ ^7t*©S 

[0 0 6 2] **M©^r«miHS3t3(f^H:, E?L 

SEAfti&Jl, *3tJ133J:W«^aA»3IJi©^*<i't> 

^+-&-s^tltv vet* 

7uy?fe5„ -*3S*Sf^^^-r-*«****iTv^ 
<a, i?L8EAiiasjiTr*>«. EaaAUiSSHc- 

mm) ©i£»lc^**-CtJ:v\ -fi«KSR^3:^ 

t-o^titL-cit ^rw^^sa (Wit a, E?Lft 

fc**i-5£fl*©0. 0 1-5 0111 
»*U<», 0. 0 5~3 0li%, ±9»*L<tt, 
0. 1-2 0B*%T*fe5„ 

[0 0 6 3] ]E?LaAlli2lJi, »3ta, m^aAHag 
fex u - ;V ^-y^ 7l,sf*^T'7 

a 0 » WCRfiSiiSto-cttftv^ ii^s ion 

orrSS£(TroX^TT\ 5 0 - 5 0 O'CS*©*'- 

has , -5 o~3 0 oicesros«?a 

ST\ 0. 0 0 5~5 0nm/sedejtOjK3»3i«-elS 
*<5. *S*»j5felc±9, E?LaA^g, »3tJi, It 
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[0 0 6 4] ± 0 #Jift»j*-f5»*, *■ 

k*. mm\mm^tc\t^m^xmmmkir?> 0 mm 
Why, ^wy^Why, s^n^Mf/ 10 

jR v Bflfcn^/K BW^TvK SI«T$/K 

/— /K -o-^y-^K ^-tV-zk v^n^fV 

KV, 1, 3-^f/l/-2->f5^/!J 

s?/y $?**twi***^k*©MH«K) , 

&\*8Jl©fcJf©/*£*»«K:#*$ii:5#&fc:H\ 
^m^feirLT, fllittf, tyK5/K ^ 

[0 0 6 5] !£?L8=A*i£*, 8^1, *^£A 

^y-N-t~=/^;w^y*-/K *!)7!)-l/-b, # 

y*?-u>\ ^y^i^'r/K #y *>n*^>\ #y*7- 

5 7x=t/mt^K, *!ii-7/w/v*y #y 
r=y t^©«Pifr, tfy^y^&ii^e© 40 

y 7/i^i^&j;i^£©f§2gftc, jj?y^3i=:vytr=i' 
>S3 ±15* ©IS^frft ^Oilsa^Hfc^ftSrPtf 5 r ir # 

it s *ftfiffflb-ct>J:v\ !!#?£©«£», «Mcffij£<S 

0. l~5 0li% ff^KIt l~30m*% 
*tt#KI8£Stt5t©T?H:*V^s, IE?LaAB3 so 



#LT) v 5-9 9. 911%, #£L<H\ 10-9 
9 **% t ft 5 J: 5 fcttEi"*. 

[0 0 6 6] 3E?LSEA«36*, %%M. H^SAH^S 
^©&S©JJgJ¥i3\ WfcRS**L6t»Ot?H:ftv^, » 
^\ 5 n m— 5 p. mit5. 

[0 0 6 7] £fc. ±EO*#Tff^«Lfc3MSM©W« 

Wf ^77^, ffiM'<77J>. 

7y**iB, ^tf^mm, ~>v=<-y® 
ag, i^dr^y 3-y»jfi» #y*f-^>\ #y^* 
x/k #y#— K ^yr? h\ #y^? h\ # 

D7x=umw k) , mmtm ^-rr 
*^K»«k 7^77^yy*, m^^tt^y^. 
^jiBfeft^. &mmm. &mmm, &mmfcVo) . 

LTfciV\ «^Ji(4-ji«3tT'fcoTt>J;<, 

[0068] ^mm<o^mm^m^t. mm 
\mmmk\,x&mmmwk matt. wnkT/u*-? 

So 

[0069] ^Ew^raraiM&ft^ttx it«E 

y^WBfflT'fcoT'b J: TFT (I 
Ilh7y^^) a, MIM (tPA'-'f ls7*V— # — 

mm<DT?<rj7°m.Wi%Lxh^xh^\ m 
mmmitmn, 2~3ovxh% 0 *mw<D%mm%-m 

©^y^7-T h) s *a©**SlKF LEDf 



(16) 
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[0 0 7 0] 

mmm sit, mmmzm-fx*mw*zt=\z.mmK 
mm-tstf. ^mm\t, &.T<Dmmmwm£hz-bo 

[0071] mmm i : ®mt&m 2 0 ©m£ 

1, 4-i?7u*;-j-7?uy5. 72g (0. 02mo 
1) , N, N-i? (4-7i=/V7i=;l') T%>6. 
42g (0. 02mol) , -jr V V V A-tert-7*b 
K2. 64g (0. 0-2 7 6mo 1 ) , n^*^ 
;I/7i^;V*^7^yO. 0 4 7 g (1. 7 5mmo 10 

1 ) , ^7^7^ 49mg (0. 22mmol) 
33£l5Ww=^3 5 g ±9 45S^«ft**ftSETT8 

»IU 5*SraE*Lfc«» ^lyffiiDSffTKh^ 
vh/77^-C±!)»lU ^ e>l-, b^=>/-* 

■*>&?>m&&u i»it5N, n-s? (4' -7= 

=^7i=;U) - l-7;;-4-7p ; et7!?l/>l; 
^ISaliLt6. 7 3 g (0. 0 1 2 8 m o 1) ft 20 
fc 0 N, N-S? (4' -7i^7i=*) - 

l-7 5/'-4-7*n ; et7?l/y5, 26g (0. 0 
lxnol) , N- (4-731=^-7 31 =/!✓) -N- 

(9' -7^l«7t=/U) 80g (0. 01 

lmo 1) N -ThV !7A-tert-7*h*->Kl. 3 2g 

(0. 0138mol) , 5?i^ 0^*5^7 31 =*<* 
^.7^^0. 024g (0. 875mmol) , 
7v 5 !?A2 5mg (0. 1 lmmo 1) fciyh/Wxy 

2 0 g ±B4SS^fcMHWtT-e8 OTCKUWlRU 
*fefcRJME-Tr4«Fll«IPjlM»»fctfofc Q *©», JxJS 30 

fa U g W 1-5 2 0 ©ffr&fcfcSfcKfeifiiSfc 
iLT6. 16g (7. 8mmol) #ifc 0 

[0072] hjs^i 2 : mmt^m 5 6 ©Kit 

SfcJMI 1 Kl*SVvC, N, N-v 5 (4-7!=;V7x = 
M 7 5^6. 42g (0. 02mol) 33it5N- 
(4-7x^7x=;V) -N- (9' -T^b7"fe= 40 
75^3. 80g (0. Ollmol) Srffiffl1"S 
ft^t, N-7s=A--N- (1* 7 5 

^4. 3 8 g*5j;U5N-7i=/U-N- (9-7^7 
i?=/W) T 5 2 . 96g (0. Ollmol) Sr-Kffl 

5 6©flS-fr«ft*Jtfttt*fcL"r4. 46g (7. 2 9 
mm o 1 ) fcfc. 

[0 0 7 3] Si£0!l 3 : Vmt&m 3 8 ©®!£ 
§)Qt« 1 K*SV^, N, N-v> (4-7x=^7x= 
/V) 75>6. 42g (0. 02mol) 33 J; 15 N- so 



30 

(4-7i=/1/7i=;V) -N- (9' -7Vh7t= 
/W) 7?y3. 80g (0. Ollmol) Srffiffi-f 5 
ffrbtHC N, N-^7x=/I/7 5 V3. 38g (0. 
0 2mol) 33£15N, (1' -1-7 ftf 7 5 

i/2. 96g (0. Ollmol) MLfc^ft, 

stEK«i i ^fB*©sim^v\ ®mt&® 3 s ©ftg* 

***fift*J:LT3. 93 g (6. 9 9mmol)# 

[0074] hjs^4 : mm^mA 7 nmm. 

1, 4-77n ; et7?l'y5. 72g (0. 02mo 
1) , N-73i=/l'— N- (1-779VW) 75^8. 
76g (0. 04mol) „ -f h V <? A-tert-7> 
KB. 4g (0. 055mol) „ 5*5"* P^^A^ 
x=;^X7^yO. 4 8 g (1. 75mmo 1) , ^ 
g/<7^A4 9mg (0. 2 2 mm o 1 ) 33<fcl5 hA- 
=^3 5 g ±Q*5S^Sra*ftflETT?8 CCKJn 

*&Kisiias-e3i$iwiniKai#&ffofc 0 ^©#s 

fc. *©«. 8M->WW7A^nvh^7^ 

S*£A U B tt * l-SW^k-fr* 4 7 ©{&£»*«*£ 
*S*iUT4. lg (7. 3 0mmol)#t, 

[0075] 5 : mm^mA 1 ©ton 

*lt«lfca8V^-C» N, (4-7:n=A<73i = 

)V) 7^6. 42g (0. 02mol) 33±t5N- 

(4-73i=A-73i=A-) -N- (9' -7'^h7"fe = 
;V) 7 5^3. 80g (0. Ollmol) £{££31-5 
ftfctJfcU N, N-v ! 73i=/k7'$^3. 38g (0. 

0 2mo 1 ) 33J;I5N- (1 ' —tyf-M -N- 
(9' -T^hyir=/W) 75^3. 51 g (0. 01 

1 m o i ) £*gji ufccwtt, mmm 1 

«V\ «*ft-g*4 1 SrttH&feiil tLT3. 8 6 g 

(6. 3 1 mmo 1 ) #fc„ 

[0 0 7 6] *5£0!| 6 : ftf*ft£* 5 7 ©^3g 

1 K*JV^-C» N, N-v? (4-731=^731 = 
/U) T5.>6. 42g (0. 02mol) 33it5N- 

(4 -73i =^73i=A0 -N- (9' -T>h7-f = 
;W 7^3. 80g (0. 1 lmo 1) 5ft 
35i9iC, N-73i=^-N- (1' -7-7^) 7?y 
4. 38 g (0. 0 2mo 1 ) 33j;t5N-73i=;W- N 
- (2' -7-7^/W) 7^2. 41 g (0. 011m 

o i ) *®.m Lfc&^i4, mmm 1 ^ie*©^^^ 

v\ mmt^m 5 7 Sr^H^iKA b L-C 3 . 7 7 g 
(6. 7 lmmo 1 ) 

[0 0 7 7] ^JSW 7 : Wmt-S® 1 ©«3S 
HJS^ii 1 fcSSV^-C, N, N-v? (4-73i=/P73i = 
>V) 75^6. 42g (0. 02mol) 33«tt5N- 

(4-73i=^7 3i=^) -N- (9' -7^F7t = 
A') T5^3. 80g (0. Ollmol) Srffiffl1"5 



(17) 
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ftb9fc:, N, N-i?7x^7^3. 38 g (0. 
0 2mo 1 ) joilW-^i^/l— N- (l-t7f 
/V) Ti>2. 4 1 g (0. Ollmol) Srffiffi Lfc 

RfM B B B ttT3. 94 g (7. 7 0mmol)# 

7c 0 

[0 0 7 8] HJ£#!l8 : 09*fls£-»8 1 ©§«£ 
%ttfi 1 fcjSV^T, N, N-i? (4 -7^-/^7=.- 
/V) T5>-6. 42g (0. 02mol) &£tfN- 

(4-7i=^7i=;l') -N- (9' -T>-Vy±~ 10 
/U) T $ ^ 3 . 80g (0. Ollmol) SrftJB-fS 
ftt>9fc, N, N-S? (1' -t7f;>) TS^5. 3 
8 g (0. 0 2mo 1 ) S3£U«N-7a:=/l/-N- (1 
-■^-7^/V) 75^2. 41 g (0. Ollmol) & 

^8 1%MMIiLT4. 16g (6. 8 0mm 

o 1 ) mc a 

[0079] mmm 9 : m^\Y&m 9 2 © aus 

US$14 d&^T, N-^^/W-N- (1-^7^ 

;V) T 5 >" 8 . 76g (0. 04mol) SrWfSft 20 

N, U—ty^M 75V10. 16 

g (0. 0 4mol) fcttJl Lfc6l*tt, XttfHHE 
*©»f1MEffiV\ 9 2£&Jtfife§£ LT 

3. 44g (5. 20mmol) #fc„ 

[0080] ^jg^y 1 0 = mmt&m 1 o 5 <Dmt 

3*at«lfcj8V^T, N, N-v 5 (4-7^=/W7^ = 
/W) 7?y6. 42g (0. 02mol) *Jj;tfN- 

(4-7i^7i=/V) -N- (9' -7Vb7t = 
/V) 7^3. 8 0 g (0. Ollmol) ^ffiffl-fS 
ftt>9tx N, N-v 5 (1— tyf-Ar) 75V5. 3 8 so 
g (0. 0 2mo 1 ) S3±U«N- (1— t7f-?V) -N 
- ( 1 ' - tf W=A-) T5V3. 77g (0. 011m 
o 1 ) Zfem Ufcfil^H:, IWil 1 fclEftOlftmcft 
V\ 1 0 5 Sr^H&itiA iLT5. 0 8 g 

( 6 . 9 0 mm o 1 ) #fc 0 

[0 0 8 1] ##001 ■ #M¥8-8 7 1 2 2-§-4>#!H 

9, lO-^nt-l, 2, 3, 4-7b7tKo7 
Vh7ir^6. 80g (0. 02mol) , N-7^ = 
A—N- (A-*5-fl>7x.—fl') 7?y7. 32g 40 
(0. 0 4 mo 1 ) , ~f h y !7A-tert-^h^r'>K5. 
4g (0. 0 5 5mol) , v?->^a^^fv';U7i=/V 
^^7-f^O. 48g (1. 75mmol) , &W£;<y 
i^l)A4 9mg (0. 2 2mmo 1 ) *5<t^b/^>-3 
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(4' -*<?fis7^=-M -9, 10-^757-1, 
2, 3, 4-f h7t Ko7yf7ty3. 95g 
( 7 . 2 6 mm o 1 ) £:f§fc 0 

[0082] mmm 1 1 = ^mm,^m%m^-<D^m 

S* 200nmOI TOBW«ffi (»«) £*-r<5#7 
fi) . Tirh>, ^/-/w&ffl^Tjg^gM 

U 3X10- 6 TorrfcJftE Ltz 0 9ff „ I T O 

mmnm±KL. M^^4 7©^!i3^ifMo. 

2 nm/s e cT-7 5 nm©ff SfcjBt* U IE?LSlA«y 

(8-*/ V /y-V) 7;^; = 7A^i»M0. 2 
nm/ S ect5Onm0fSHlfU ®T-&A?w£ 

mmkVX-W^^V-^b&ZMffMfeO. 2nm/s 
e c T- 2 0 0 n m©if:£ (£#11* (Sfiifc 10:1) L 
ti«tU ^T««Jf-*3fc*^«rf^« Ufco ft, M% 

*a«^*^i-a:i5!t«J±^MPL, 5 Ot, 
B^T, 1 OmA/cm 2 <Dmnm%l£X-mMmWl£lk 
1t 0 ®maZ. 5. 9V, HS510c d/m 2 ©^£ 

o»*#«i8**tfc. wt© i iM«Htt6 i ommxh^ 
fc. 

[0 0 8 3] Xftfl 12-19 : *£8«#3§ft*^©f£ 

s 

4) , w*ft#«4 ioft#* (lasm 5) , mmt 
&®5 7 <D^m mmm h) , w^te* 1 ©fls# 
* (^jsm 7) , w*ft-&*8 i©te£* (J»iJi 

8) , flq*fcfrtt9 2 0fc£* (»J19) ^iSffiL 
fcW^tt, ^JSW 1 1 ^IE«roS^^^v\ 

fc„ SfettoWtftW^ S*^ (ffl«) 

[0 0 8 4] JtttM 1 

fll«ft'fr«4 7©fl:-fr«ft«ffi-f5«i39K:» 4, 4' 
-tf* (N-7i=/V-N- (3" -7f;i/7i=;u) 
T$/] t-7^=;W^ffifflLfc«^f4^«^l ltc|B« 

tt»fe©3S3tasaa»*^fc. ^^ic^©#tt*ii-<, s 

(SI) K*Lfc. 
[0 0 8 5] J:b^^!l 2 

UttMl ll-*5V^t, E7LaAlftS6Ji©^fifem»LT, 
«*ft-&*4 7©fl:-&*ft*Effli-5ftfc9K» 9, 9- 
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2, 7-\?X (N, N-^7i=;l/7?;) 

1*) (XD KSLfc. 
[0 0 8 6] tttttt 3 



t«Lfc#W8- 8 7 1 2 2^#(C|E*$^fcft 

X) (XI) KSLfc. 
[0 0 8 7] 
[XI] 





sis 

(cd/cm2) (V) 


Or) 




530 5.8 


590 


IUI0I13 


550 5.9 


540 




520 5.8 


580 


SMS«15 


510 6 


550 


»M16 


520 6 


490 


MS«17 


510 6.1 


460 




540 5.9 


610 




530 5.8 


590 




300 6.6 


5 


Jt««2 


450 6.5 


100 


tk««3 


430 5.8 


240 



[0088] mmm 2 0 = #MttjMB%*?0fgH 

f$ 2 0 0 nm©ITOlKii (VMS) *M~?Z>1l7 

at) , mm.*. r±v^, ^fs-^zm^xm^mm 

U 3X10-6 Torrfc«J£ Lfc„ 5t1\ I T O so 

#y (W7x>-2, * 

^#SS0. Inm/secTf, 2 0 nmOmZKM* 

U ft l E?LaA«i^g ZMf& Lfco &v>T\ WSffrfr 

*2 0<Dfc&yo%m% : &&0. 2nm/secT*5 5n 
m©ff£l^fU *2jE?LffiA«36JlS:^Ufc. * 
c ]E?LaAliMilw±}rby^ (8-*/!>/9- 

b) T^5=^^Sr3R#aSO. 2nm/sect'50 
^iSS&HiLiSO. 2nm/secT-2 0 0 nm(D 40 

(sjufcio : i) vxmmtu #mn 

IIJI^MDU IMtfMBftT, 1 0 mA/ cm 2 CDS 
««E««-e3littK»S*fc. WJHKtt, 6. OV.Jfg 
5 10c d/m 2 ©li£©3§ft;5S$ri&£;h,fc 0 »SO^ 
#$mi 3 0 0^P B 1t*fcofc 0 

[0089] mmm 2 1 : *«it#^^*^ ©ft* 

U2 0 0 nm©I TOjfK'Mi (»«) Sr*^5^7 

t^^p-y (7/K>:Hfc¥ so 



m) . mm*. r±hy, ^9 /-/vzm^ximmt 

U I*S^3X1 0- 6 Torr(^i±Lfc o I TO 

mmmm±^. 4, 4' , 4" -hy* (n- o" - 

T5^&*l#3SgO. lnm/sect 5 0nm©JP 

6» HMO. 2nm/sect'2 0nm«)KW 
Mm (ttttl 0:1) U f5 2iE?L&A$y;iSi£*fe 
H*.fc»*JI*»J*Lfc. *V^» *©±fchy* (8 
-*yV/7-h) T/V5 = ^A^#SS0. 2nm 
/secf5 0nm©KllIfU 

*iaH*.fc5l3tJifc»j*Lfc. ^o±t, 

£LT^*5'*Afc«frjiMlf3g«0. 2nm/sec 
t*2 0 0 nm©f^t*I» (lfttl0:l) LT» 

JHB#*?-fcfl£*«ffi&8HinU «jMIStH$ST, 10m 

5. 9V > »S5 2 0 cd/m 2 CffeOSWtiJ 
^fc 0 »S©¥««S41 5 OOfflffcofc. 

[0 0 9 0] HJ£#] 2 2 : ©fEK 
ff£ 2 0 0 nm© I TOMtl (M fc^-fatf? 

® , T±bis, ;-fr%%^XM%WLm 
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U I«I*3X 1 0-»Torrfc»ELfc. I TO 

(ft7iy-2, 5-vV/l-) £ 
mmmS. 0 . 1 n m/secX\ 2 0 n mOf Jtlf 

tSLfct, Si;i*l?:3X 1 0-6Torrt'«ffLfc 0 

sl#^fc, ^#5iS0. 2 nm/s e cT5 5 nm© 
ff^ii*^* (MMitl 0 : 1) U H2IE?L&A«3;i£ 

*, ftfc, toltui^ (8-3-y y y 7- M T/w 

5 = f ASrH*Ji50. 2nm/secT5 0nm©f 
SfcSMrU «^£A«»£Jl£^/&Lfc 0 «ff«tffi*ffi: 

tffiftSMnlSO. 2 nm/s e cT'2 0 0 nm©JP£ 
t#S« (Mtbl 0 : 1) LTBS*J:U 

JEfcHllnU «fl»HftT, 1 OmA/cm 2 ©^«iSfc 
«S"C5iaBii**fc 0 UHBfctt, 6. 0V, 9 

0 c d/m 2 ©S6©5S3t^ai»*nfe. »£©*«« 20 
141 2 OOWfJbot, 

[0 0 9 1 ] HJg#J 2 3 : ^®,m%-%%m=f-<DWM 
f^2 0 0 nmOI TOi§IE«« (NME) Z^-fZIS? 

SI) , =*>'-A'%JlV*TjH : Mfcas 
£©*****#* fcEvvt«*U S&KiU 

U I*«^3X 1 0- 6 Torr(C^ffiLfc„ 5tef\ I TO 
3SBWfi±l;:, {ftpftft* 9 2 0 . Inn/ 

secT\ 2 0 nm©ff«*K:|MlFU IS 1 lE^A^* 30 

* 3 X 1 0 6 Torri-MJI Lfc„ #^T\ W^ft-g* 1 0 
5©fls£«£^:/i^$r, H*5*#S«»fe, IMS 

0. 2nm/secT-5 5nm©)|^C*i* (MJt 

1 0 : 1) U ^2iE?LaA«SiI^*fe«^fc^3tS 

h) T/U%~t&%MMmm0. 2nm/secT*50 

0. 2nm/secf2 0 0 nmO)«|;*It (If 40 
tklO : 1) LXmmtU ^»«IHS3t*^Srffi»U 
fco ft, SMITH:, IKSiFW©«JEE«tl!8Sr«ofc**^lfiL 
fc 0 ^«Lfc^r««ff»3t*^K:iI«E«EPPinL, (Eft 
#H^T, 1 0 m A/ c m 2 ©S««*g-T?BgWEtt £ 
itfc. ^fflt'it, 5. 9V> fffi5 3 0 c d/m 2 ©^ 

6©***«B**bfc. ®S©¥«ffl«i 4 oo^-e 

[0 0 9 2] 5gJ£0i| 2 4 : jWStt*^ ©ffcK 

ff£ 2 0 0 nm© I TOfPMI (HMi) f 5^5 

-fe5=^y-y so 



»L1t 0 r©SSSrfS*^^*ffiv^f£«U SfcfcU 

v/^-y^^Lfc„ i Tommmm±\^ #y 

h 3 9 0 0 0) 

%5 6 ©-ffc-g-^&M;* 1 0 0:5 0 ©fO-g-tf^i-5 

£0. 4 0 nm©I?LaA^Ji^^L/c 0 fttr© 

afr^-fcSJfcU SI#JI£3 X 1 0- 6 Torr(^J±L 
fc„ jfcic:, (8-*/y/?-h) 7^ 

5 — ^Aft^filgEO. 2 nm/s e ct*5 0 nm©ff 

Lfc 0 *©±fc» HHt LT^^^t^ 

SrsMHigO. 2nm/secf200nm©SJC* 

«*jti o:i) Lxmmtu ^mmM-mm 

Tx 1 0 V©itijfE«ff^MLfci:r^, 8 2mA/c 
m 2 ©^^*^ »g9 60 c d /m 2 ©|§£©3§}t 
sWWKSftfc. »S©^»«r±3 4 0i$raTf*>ofc 0 
[0 0 9 3] *J&0!|2 5 : *r*«#»ttifr?-©ffcK 
i¥§20 0nm©ITOS?^m« 

Sit) , jg*67k, r-feh^ *#/-^tfflv^Ti(MF*86 

^fW^^JV-h (Ii¥^fi2 5 00 0) , 

h) Z/W5 = ^A^^^S*ttl 0 0:5 0:0. 
5 ©fiJ£-ei^fr-t-5 3 a*%^y Pox^yM^^ 
T^t°>3- h&RlJ; 9 N 10 0nmO3S)ti^L 
fc„ ftmr©*36SSr^ri-5^?^3£SSr, ^»g«© 
SS^A-^-mg^l^ ^*jf^3 X 1 0 "6 TorrtcMffi 
Lfc„ 3S3ta©±K, eStbUT^^f^^i:*** 
IM0. 2nm/secf2 0 0 nmCSJ|I*Ii 

(M*tti o : D Ltgii u ^mm^mm^ 

1 5 VWEIUI^WLfctr^^ 8 5 mA/ cm 2 
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